All-optical microfluidic chips for reconfigurable dielectrophoretic trapping through SLM light induced patterning.
We explore a novel approach for fabricating polymeric microfluidic-channelled dielectrophoretic (DEP) chips by direct laser projection through a holographic Spatial-Light-Modulator (SLM) onto photorefractive crystal substrates. As the first step, an all-optical mould-free approach was used to fabricate the PDMS microfluidic channel, by exploiting the light induced space charge field in Fe-doped lithium niobate crystals, with the aim of integrating a microfluidic channel directly onto the functionalized substrate. Subsequently, as the second step, geometrical flexible DEP traps can be created onto the substrate by the same SLM holographic projection system. The experimental verification shows the trapping of flowing carbon nanotubes (CNTs) and the formation of chaining effects with graphite nanofibers. The main feature of the SLM is the ability to display an arbitrary light intensity pattern that is used here for fabricating the channels. Moreover, the reconfigurable trapping of CNTs is possible simply by the optical writing/erasing of various light intensity patterns projected by the SLM.